Animal-Assisted Therapy (AAT) is a popular complementary therapy available overseas and is widely supported by empirical literature. We report the results of a pilot programme conducted locally. Two middle-aged candidates with intellectual and physical disabilities were recruited to receive weekly AAT for eight weeks. Designed activities involving therapy dogs were carried out to improve their physical conditions. Upon completion of the programme, their physical abilities have shown marked improvement which demonstrated that AAT is likely an effective form of therapy. With a stringent candidate selection and sound safety measures, the future for AAT in Singapore is promising.
INTRODUCTION
The therapeutic role of animals was recognised as early as 1860, when Florence Nightingale observed that "...a small pet is often an excellent companion for the sick, for long chronic cases especially" 1 . Since then, the benefits of animal assisted interventions on human health have been studied in diverse settings such as dementia care 2,3 psychiatry 4,5 , pain relief 6 and even in patients hospitalised for heart failure in a cardiac care unit 7 .
Animal-assisted interventions can be classified into animal-assisted activities (AAA) and animalassisted therapy (AAT). Animal-assisted activities are casual "meet and greet" activities, carried out by professionals or volunteers with animals that meet specific criteria. The benefits are recreational, educational or motivational to enhance quality of life. In contrast, AAT is a goal-directed intervention in which an animal is an integral part of the treatment process. Specific therapy goals are set for each individual and treatment is directed and delivered by healthcare professionals, including doctors, physiotherapists and occupational therapists 8 .
In Singapore, AAA programmes are available through Therapy Dogs, Singapore (a voluntary welfare group using therapy dogs). While these animal services have been well received, there is a lack of a structured AAT programme where patients are recruited and evaluated and where therapy goals and its outcomes are documented. Hence, we have devised a pilot AAT program with individualised interventions and objective measurements and we aim to evaluate the efficacy of this intervention.
METHOD Participant Selection
Participants were selected from residents of MINDSville@Napiri (home for children and adults with intellectual disability). Inclusion criteria included previous exposure to AAA, ability to follow instructions and presence of physical disability. Two patients were selected after discussion of their profiles with their caregivers, the occupational therapist and the therapy dog trainer. Participant A was a 40-year old Chinese woman with a background of intellectual disability and epilepsy and she had a poor sense of balance and difficulty in ambulation. She also frequently displayed aggressive behaviour towards others. Participant B was a 46-year old Chinese man with a background of intellectual disability and quadriplegic cerebral palsy. He was wheelchair bound and had very restricted upper limb mobility (left more than right) with contracture of joints. He was often seen to have low mood.
Therapy Dog Selection
Therapy dogs were selected from Therapy Dogs, Singapore (TDS) and all therapy dogs were required to pass a standard temperament test prior to taking part in AAA. Inclusion criteria included minimum of a year of AAA exposure and updated vaccination status. The therapy dogs were matched for the specific interventions designed for each participant.
For participant A, a Golden Retriever, a White Swiss Shepard and a Cavalier King Charles Spaniel were chosen for their agility which was required for the obstacle course. For participant B, a Chow Chow, a Golden Retriever and a Shetland were chosen for their larger size which allowed the wheelchairbound participant to interact with them easily.
Therapy Programme
The two-month programme began with an orientation session, introducing the therapy dogs to the participants and followed by weekly 30-minute sessions facilitated by an occupational therapist. Measurements were taken at the beginning and at the end of the programme. The interventions designed for participant A were to complete a circuit by following the therapy dog in crossing hurdles, walking along a straight line, up and down stairs, as well as squatting down to feed the dog (Fig. 1) . The interventions designed for participant B were petting and brushing the dog, putting hoops onto a b a b c Fig. 1 . Animal-assisted therapy programme for participant A showing her being led by a Cavalier King Charles Spaniel, in crossing hurdles at the beginning of the circuit (a) and squatting down to feed the therapy dog at the end of the circuit (b). The aim of the programme was to improve her mobility and balance and this was measured by the time required to complete the circuit and she showed improvement from an initial of four minutes and thirty seconds to three minutes after the programme. the dog's head, transferring sandbags over the dog's body and throwing of balls for the therapy dog to fetch. We also encouraged him to start with his left hand during each activity (Fig. 2) .
RESULT
Participant A required an average of four minutes and thirty seconds to complete the circuit before AAT and the timing improved to an average of three minutes by the end of the programme. Her balance was assessed using the Berg Balance Scale, which was a scale developed to measure balance among older people by assessing the performance of functional tasks. It is an instrument used for evaluation of the effectiveness of interventions and for quantitative descriptions of function in clinical practice and research 9 . Using this scale with a maximum score of 56, she had shown improvement from a score of 24 to 34 before and after AAT respectively (Table 1) .
Participant B had difficulty performing all the actions at the start of AAT. The range of his right shoulder flexion was limited at forty-five degrees and he was also very reluctant to use his left hand during the activities. By the end of the programme, he was able to initiate each action with his left hand and he was able to pet and brush well with a best effort of placing four hoops and four sandbags during the later sessions. There was also a marked improvement in flexing his right shoulder up to a range of eighty degrees (Table 1) .
Both participants were noted to have improved temperament and mood but due to lack of trained personnel in mood assessment, no objective measurement was done.
DISCUSSION
Animal-assisted therapy has been well studied in many countries and in various settings. Several studies have shown an association between pet ownership and positive effects on cardiovascular health 10 . Pet owners appeared to have increased survival post myocardial infarction independent of physiologic factors that predict survival 11 . The presence of an animal appeared to attenuate physiological responses to stress, and may be associated with lower catecholamine levels in heart failure patients 7 .
The effect of AAT on pain relief has been studied in children and showed that pain reduction was four times greater in those children undergoing AAT as compared to those relaxing quietly for 15 minutes 6 . The role of AAT in neuro-rehabilitation has also been described and the main therapeutic results are improvement in gross motor function, improvement in social function and decreased spasticity with improved balance in conditions such as cerebral palsy 12 .
In dementia care, NICE guidelines from the United Kingdom have advocated the use of pet therapy where available. The benefits in this setting apply to both patients and healthcare workers who perceive this intervention to be enjoyable, increasing social interaction and improving behavioural and psychological symptoms of dementia 13 .
The benefits from relationships with therapy animals also come in the form of animals being social supports and facilitators of social contact. Animals stimulated interaction amongst residents of longterm care facilities 14 and improved social integration in socially withdrawn children 15 .
Indeed, if one's health is understood to be interplay of biological, psychological and social factors, AAT can play an important role in addressing a patient's needs at these levels.
This pilot study has shown that, with AAT, significant improvements in the physical capabilities of our two patients can be seen. The results also demonstrated that AAT is likely capable of enhancing patients' physical conditions in a short period of time. Our patients also displayed improvement in mood and motivation for therapy as the programme progressed.
However, we acknowledge that this is a pilot study without a control group, which will be able to distinguish if participants can improve using similar interventions without involvement of animals; other factors may also have contributed to the positive results demonstrated.
We have also identified certain limitations of AAT during the pilot programme. Animal-assisted therapy may not be suitable for all patients. There has to be a selection criterion to identify suitable candidates who will be able to benefit from such programmes. Patients who are unsuitable for this form of therapy include those with animal phobia and religious restrictions.
Safety is always a consideration when working with animals. A stringent dog selection criteria and temperament test also has to be put in place to ensure that therapy dogs are in good health and to ensure patient safety. Animal handlers will also need to undergo specific training to equip them with the necessary skills to carry out AAT.
As this form of therapy receives wider application, concerns of infection control will arise. Proper and regular checkups are required for all therapy dogs with up-to-date vaccination profiles. Patients who are at risk of infections (e.g. immunocompromised patients) may not be suitable candidates at this point in time.
CONCLUSION
Animal-assisted therapy is an exciting and relatively new realm of therapy in Singapore. It has been evaluated and proven in many countries to enhance human physical, social, emotional, and/or cognitive functioning. The interventions can be as creative as the mind allows, as different programmes can be tailored for various patients. We will continue to conduct more research of AAT programmes with larger populations and controlled studies for further evaluation in the hope that AAT may be accepted as mainstream form of therapy in Singapore in the near future.
